I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Plantation industry in India is spread across the states of Assam, Kerala, Tamil Nadu, and West Bengal and is the largest private employer in the country with over 1 million employers. The plantation workforce has been among the most exploited workforce in the organized sector. At the bottom of the tea industry are the tea plantation workers.\[[@ref1]\]

Occupational health aims at prevention of disease and maintenance of highest degree of physical, mental, and social wellbeing of workers in all occupations. Job stress can be defined as the harmful physical and emotional responses that occur when the requirements of the job do not match the capabilities, resources, or needs of the worker. There is significant association of stressful work with cardiovascular disease, musculoskeletal disorders, psychological disorders, and workplace injury.\[[@ref2]\]

We are using an effort-reward imbalance (ERI) model to assess the adverse health effects of stressful experience at work among pluckers in tea plantation. Effort had an inverse relationship, while reward and overcommitment were positively related to the self-rated health.\[[@ref3]\] Efforts were significantly associated with psychosocial health problems.\[[@ref4]\] Failed reciprocity between efforts and rewards may enhance the activation of the autonomic nervous system and influence the risk of coronary heart disease.\[[@ref5]\] Workers who are stressed are also more likely to be unhealthy, poorly motivated, less productive, and less safe at work. Efforts were positively associated with sickness absenteeism \[[@ref6]\] and negatively associated with job satisfaction \[[@ref4]\] and performance at workplace.\[[@ref7]\]

ERI was used to assess the stressful work environment among audiologist,\[[@ref8]\] industrial workers,\[[@ref9]\] municipality workers (white collar and blue collar workers),\[[@ref10]\] garment factory workers,\[[@ref4]\] and health care workers.\[[@ref11]\] To our knowledge, this study is the first of its kind among pluckers in tea plantation in India. Hence there is scope to explore this area of research further. Studies of this nature help in developing appropriate preventive measures to reduce the work-related stress.

Objectives {#sec2-1}
----------

The objectives are to assess the prevalence of ERI among pluckers in tea plantations in South India and to study the association between ERI and chronic health problems (hypertension, diabetes mellitus, and musculoskeletal disorders), substance use (alcohol, tobacco chewing, and tobacco smoking), and workplace injuries among the study population.

P[ATIENTS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
================================================

A cross-sectional study was conducted among tea pluckers in the age group of 18--70 years, from May to June 2015 in six selected tea plantations in South India. Subjects were selected by consecutive sampling from workers attending outpatient clinics of the Garden (Central) Hospital, Anamalai, Tamil Nadu, India. Workers who were illiterate and had difficulty to comprehend the questionnaire were excluded from the study. Based on a prevalence of ERI of 70% according to a previous study by Vinaya Manchaiah *et al*.\[[@ref8]\] among audiologists, we estimated that a sample size of 322 would be required for our study, at an absolute precision of 10% and at 95% level of confidence interval.

At the start of the individual interviews, the aims and procedures of the study were explained and written informed consent was obtained from 346 pluckers who consented to be part of the study. The 346 pluckers were from six estates of a company. An interview schedule was administered to the subjects by the investigators to assess prevalence of ERI. Interview schedule had the following sections: (a) Sociodemographic details; (b) Morbidity profile -- substance use, chronic health problems, workplace injuries; and (c) ERI questionnaire -- effort, reward, and overcommitment.

A short version of ERI questionnaire was used to assess the work-related stress among them. ERI questionnaire consists of three scales: Effort (3 items), reward (7 items), overcommitment (6 items). To compute the ER ratio, the effort score is put in the numerator and the reward score in the denominator
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For ER = 1, the person reports one effort for one reward; for ER \<1, there are less efforts for each reward; and for ER \>1, the person reports more efforts for each reward.

The data analysis was done using Statistical Package for the Social Sciences version 16. Sociodemographic variables and morbidity profile were described as frequencies and measures of central tendency. Tests of association such as Chi-square test, *t*-test, and analysis of variance were applied. A *P* value \<0.05 is considered statistically significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

A total number of 346 pluckers were asked for ERI at the workplace. Key sociodemographic features of the study population are shown in [Table 1](#T1){ref-type="table"}. Majority of the workers interviewed were females workers (62.7%, 217), majority were married (96.8%, 335), most were Hindu (78.9%, 273), and all of them were permanent workers (100%, 346). More than half of the workers were above the age of 50 years with a mean age of 49.9 ± 6.7 years.

###### 

Sociodemographic features of study population
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Out of the total study population, 51.4% (178) gave history of any form of substance use. Smoking was present in 6.9% of workers, alcohol use in 11%, and tobacco chewing in 8.7% of workers. Smoking and alcoholism were present in 24.9% of the pluckers.

We asked about chronic diseases such as diabetes mellitus, hypertension, and musculoskeletal diseases. Diabetes mellitus was present in 86.7% of study population, hypertension in 79.2%, and musculoskeletal diseases in 28.9% of study population. Out of 346 pluckers, 288 (83.2%) had some form of injury during work in the past 3 months.

The results of our study showed that ERI was seen in almost all the participants with only one participant reporting no ERI. A large majority of the study participants (93.1%) reported putting in more effort, whereas 6.6% reported more reward. The results of the perceived ERI by the study participants are depicted in [Table 2](#T2){ref-type="table"}.

###### 

Effort-reward imbalance (*n*=346)
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Those in older age groups (≥51 years) experienced more effort compared to those in younger age group (≤50 years) and it was found to be statistically significant (Fisher\'s exact = 21.905, *P* = 0.001). Our study shows that an increase in the educational status was associated with increase in effort rather than increasing the reward (Fisher\'s exact = 15.639, *P* = 0.027). Similarly an increase in the work experience was also associated with an increase in effort (Fisher\'s exact = 23.122, *P* = 0.003). No significant association was found between ERI and any chronic diseases, substance use, or injuries. The association between ERI and the factors associated with it is depicted in [Table 3](#T3){ref-type="table"}.

###### 

Factors associated with effort--reward imbalance

![](IJOEM-21-128-g005)

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Our study shows that nearly all the study participants in a tea plantation setting perceived ERI. Majority of them reported more effort, while a few of them perceived more reward.

More effort or unfavorable working environment can cause low self-esteem, increased stress, and sickness absenteeism.\[[@ref6]\] In a study done by Chundu S *et al*. using the ERI among audiologists, it was observed that 72% of the participants experienced unfavorable working situations (high effort and low reward) and only 28% of participants reported favorable working environment (low effort and high reward).\[[@ref8]\]

A study done by Lau *et al*. among municipality workers showed that the ERI ratio did not significantly differ according to gender, age, education, or occupation groups. However, youngest employees have low effort values compared to older employees.\[[@ref10]\] In our study also, older age group experienced more effort compared to those in younger age group and this was statistically significant. Young workers are more energetic, enthusiastic, and active compared to older age groups. So they may be feeling less strain or less effort even though the workload is the same.

Educational status and work experience increased the effort rather than increasing the reward associated with work. The type of work done by those with higher education was similar to that of lower education. The work done by them was more but the wages were less compared to their counterparts in other jobs. This may be the reason for them experiencing more effort than others. Even though they were working there for long time, the type of work and the salary are static, keeping them in the same socioeconomic status.

Efforts and overcommitment were the risk factors for occupational injuries.\[[@ref12]\] In this study the prevalence of any form of injury during work in the past 6 months was 83% and it was equal in those with more and less effort. No significant association between occupational injuries and ERI was found in this study. ERI was associated with musculoskeletal complaints and poor health. Employees working in a high effort--low reward situation had an elevated risk of cardiovascular diseases and diabetes mellitus.\[[@ref13][@ref14]\] In this study a high rate of diabetes mellitus and hypertension among the pluckers was observed. However, a significant association between ERI and any chronic diseases, substance use, or injuries was not found.

C[ONCLUSIONS]{.smallcaps} {#sec1-5}
=========================

Majority of pluckers in these tea plantations (93.1%) experienced more effort compared to reward. Older and more experienced workers and those with higher educational status had greater ERI. Introduction of equipment/machines or mechanization may help reduce the workload and effort put in by the pluckers to pluck the tea leaves. Identification of good pluckers and rewarding them with incentives not only motivate workers to do well but may also help balance the ERI.
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